Venom of Euplectrus separatae causes hyperlipidemia by lysis of host fat body cells.
Although the lepidopteran larva Pseudaletia separata is attacked by the gregarious ectoparasitoid Euplectrus separatae, it continues to feed and grow. Lipid concentration in the hemolymph of the parasitized host was higher than that of the nonparasitized host from 3 to 8 days after parasitization. Artificial injection of parasitoid venom also elevated lipid concentration in the host hemolymph. One day after venom injection the host's fat body contained many lipid particles, but most of the lipid particles disappeared 7 days later. Light microscopy and transmission electron microscopy showed the lipid particles leaving the fat body cells as a result of the lysis of the fat body cells. These results suggest that the venom elevated the lipid concentration in the host hemolymph by provoking the release of lipid particles from the fat body. Though most of the lipid particles were freely floating in the host hemolymph, a portion of the released lipid particles were phagocytized by hemocytes. The amount of lipid that was loaded to lipophorin in the hemolymph of the venom-injected host was measured, but it was not sufficient to explain the high lipid titer in the hemolymph of parasitized and venom-injected host larvae. The fact that parasitoid larva consumed many hemocytes as evidenced by their presence in the midgut supported the hypothesis that the parasitoid larvae fed on the host hemolymph containing the free lipid particles, the hemocytes phagocytizing the lipid particles, and the lipid-loaded lipophorin. The possibility of the venom contribution to the disruption of the intercellular matrix was examined. The venom showed high activity of matrix metalloproteinase (MMP), especially when it was mixed with the hemolymph of non-parasitized 5th instar larvae. We suggest that the MMP in the venom was activated by some components of the host hemolymph. On the other hand, the venom mixed with hemolymph could not decompose gelatin on zymography, suggesting that the venom-MMP is a different type from gelatinase. Activity of phospholipases A(2), B, C and hyaluronidase were measured with agar plates. High activities of phospholipase B and hyaluronidase were detected. These results suggest that the venom-MMP initially attacked the specific site of the intercellular-matrix of the fat body, and then the hyaluronidase and the phospholipase B cause lysis of the fat body cell, allowing lipid particles to be released into the host hemolymph.